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SECTION 1
INTRODUCTION

11 BACKGROUND ' ) S - L

Under the authority of the Comprehensive Environimental Response, Compensation, and Liability Act
of 1980 (CERCLA) and the 1986 Superfund Amendments and Reauthorization Act (SARA), Roy F.
Weston, Inc. (WESTONg) has completed an Expanded Site Inspection (ESI) of the Wilcox Oil

Company (Wilcox) site (EPA Identification No.: OKD001010917) located in Bristow, Creek County, _

Oklahoma (Figure 1-1). The U.S. Environmental Protection Agency (EPA) Region 6 retained
WESTON to complete this i mvesngat:on under EPA Contract No. 68—W9—0015 and Work Assignment
No. 56-6JZZ. ) ) _ o - .

This document represents the final report for the ESI. The purpose of this report is to provide the
background information collected for the site, to discuss the ESI samplmg actmtles and to present the
analytical data obtained as part of the investigation.

1.2  OBJECTIVES OF THE INVESTIGATION

The ESI is intended to be the final investigation in an ongoing screening_ process of known and
potential hazardous waste sites. The general purpose of an ESI is to identify immediate or potential
threats that hazardous substances attnbutable to. the site may pose to human health and the
and by identifying the receptors, or targets, potentlally expos_é(—i__fo the hazardous substances. The
specific purpose of this ESI was to perform a reasonable effort characterizing sources of CERCLA-

eligible hazardous substances at the site and evaluating whether a release to surface water has _- -

occurred.

EPA wil use the information obtained during the ESI to evaluate the site using the Hazard Ranking
System (HRS) and to help decide if the site is a potential candidate for inclusion on_the National
Priorities List (NPL). The intent of the ESI is to provide the documentation necessary to either rank a
site on the NPL or to assign a “No Further Remedial Action Planned” (NFRAP) status.

13 SCOPEOFWORK = - .

The ESI Scope of Work was centered on characterizing the site through the completion of limited site-
related research, a site reconnaissance, and focused sampling activities. As part of this ESI, WESTON
performed the following major tasks: ) . L O
. An on-site reconnaissarice was performed on 16 August 1996 t6 document current site
conditions and to identify potential sources of hazardous substances at the site.

WESTON performed the reconnaissance in general accordance with WESTON's

Generic Site Inspection Work Plan (Document Control No. 4603-23-0008, dated __

15 August 1991), the site-specific Health and Safety Plan (HASP) prepared by

THIS DOCUMENT WAS PREPARED BY RCY F. WESTON. INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR
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WESTON for the ESI, and the EPA Guidance for Performing Site Inspections under
CERCLA, dated September 1992. During the site reconnaissance, two WESTON
personnel visited the site, walked around the property, recorded observations in a
logbook, and took photographs (Appendix A) to document site conditions. As part of
the reconnaissance, a survey of the site’s vicinity was completed to identify potential
receptors, or targets, of hazardous substance migration and exposure attributable to the
site. Nearby land use and potential alternative source sites were also documented.

A site-specific Task Work Plan (TWP) was prepared to. prowde a detailed plan of
action for subsequent ESI activities. - A .

Information conceming the environmental setting of the site was obtained to describe
the groundwater, surface water, soil exposure, and air pathways. -

Available regulatory compliance files from federal, state, and local government
agencies were reviewed, and telephone interviews were conducted with authontles
knowledgeable of the site and its surroundings.

WESTON field personnel performed sampling tasks from 18 through 20 November
19%6. Samples were collected in known or suspected source areas at the site and in the
suspected pathways of contaminant migration and exposure. The samples were
collected in general accordance with the site-specific TWP and HASP to document the
presence and migration of hazardous substances attributable to the site.

Available information from on-Site obsérvations, records review, interviews, site area
environmental and demographic characteristics, and historical sample analyses were
evaluated.

The ESI samples were sent to EPA-designated laboratories for analysis, and the
resulting data were reviewed and tabulated.

This report was prepared to present the findings of the ESL.

14 REPORT FORMAT ) -

The ESI Report is presented in a format that is intended to facilitate evaluanon of the site using the
HRS. The report contains the following sections: )

Section 1—Introduction

Section 2—Site Characteristics o
Section 3—Sample Collection and Analysis
Section 4—Source Characterization
Section 5—Groundwater Pathway

Section 6—Surface Water Pathway

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON. INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR
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. Section 7—Soil Exposure

Section 8—Air Pathway
. Section 9—Conclusions ) :
. Section 10—References o - ) . o

Additional information is provided in the appendices following the text of the report. The appendices
are as follows: ; S . :

Appendix A—Photographs .

Appendix B—Data Package Excerpts L S
Appendix C—Analytical Results Summary oo

Appendix D—CRQLs and CRDLs T L
Appendix E—References ' T T

The figures and tables referred to throughout sections of this report are provided following the text of
eachsection. = _ o , - oo '
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SITE CHARACTERISTICS

WESTON collected and reviewed available background . information regarding the location,
description, operational history, and regulatory compliance of the site. The discussion in this section of
the report is based on this background information, which is referenced throughout the text.

2.1  SITE DESCRIPTION AND BACKGROUND INFORMATION

The following characteristics of the site are summarized in this section of the report: . . —

. Site Location T oo ] oo -
Site Ownership ' '
Site Description

Site Operational History

Previous Investigations T g T
Nearby Land Use C T

2.1.1 Site Location

The site location was identified based on information provided in the Preliminary Assessment (PA) and

observations made during the site reconnaissance (References I and 2). The Wilcox site includes an

abandoned and demolished oil refinery and associated tank farm and is located north of Bristow, Creek
County, Oklahoma. The site can be reached by traveling southwest on Interstate 44 (1-44) from Tulsa,
Oklahoma, for approximately 35 miles. Exit State Highway 66 and continue south, approximately
0.5 mile to an unnamed section line road. Tum left on the section line road and travel approximately
0.2 mile east until you reach the site (References 1 and 2). The geographic coordinates of the site are
approximately 35°50°31” North latitude and 96°23°02” West longitude (Reference 1). A Site Area
Map derived from a U.S. Geological Survey (USGS) 7.5-minute topograph:c map is provided as

Figure 2-1 (Reference 3).

212 Site Ownership

Based on EPA file information, the site is currently owned by four individuals: Mr. Phil Elias, Mr. Jack
White and Mr. Arthur White (father and son), and Mr. and Mrs. Lee. Jack and Arthur White own

most of the property that contains the original refining facility (Reference 1). The Eliases own most of

the tank farm area (approximately 80 acres), which is currently not in use. The Lees own property
located in the south central portion of the site on the eastem edge of the White’s  property (and former
refining facility). )

Access agreements were obtained from all parties prior to ESI sampling activities with the exception of
Mr. and Mrs. Lee. Access to the Lee property was obtained from Mrs. Lee in the field (Referenoe 2).
Copies of the signed access agreements are i~cluded in Reference 4.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON. INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR
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2.1.3 Site Description

The Wilcox site includes remnants of an inactive oil refinery and associatec tank farm. Based on recent
conversations with the Oklahoma Department of Environmental Quality (ODEQ), the site boundanes
have been revised from those definéd in the 1994 PA to include only those areas in which Wilcox Oil
Company conducted operations (Reference 5). Although Wilcox Oil Company owned property west
of the railroad tracks (currently occupied by the First Assembly of God Church and pastor’s residence),
the facility only operated on the properties to the east of the tracks. Other refineries operated on the
west side of the railroad tracks. The revised site covers approximately 98 acres and includes the
northern portions of Section 29, Township 16 North, Range 9 East (Indian Mendian) (Reference 1
and 5).

The site can be divided into two major former operational areas: the refinery and the 1ank farm. The
former refinery area is fenced and covers approximately 18 acres (Reference 1). Most of the refinery
structures and tanks have been removed or are in ruins. Four aboveground storage tanks
(12,500 gallons each} remain standing, in addition to a number of discarded drums and pieces of scrap
iron. A bare, unvegetated area is located in the southcentral p.ortion of the refinery. ‘A building in the
northem part of the former refinery has been converted to a residence. . An intermittent creek
(Tributary 1) flows southward across the eastern portion of the reﬁnery area through a small pond in
the southeast comer of the refinery area into Sand Creek.

The former tank farm covers approximately 80 acres and contains pits, ponds, and a number of circular
berms that surround tank bottoms. All of the tanks have been cut down and removed; however,
remnants of the tank bottoms remain and are visible. Many of the berms surrounding the pits, ponds,

and former tanks have been cut or leveled. An intermittent creek (Tributary 2) is located in the eastern

portion of the tank farm and flows south to Sand Creek.

A pumping or gas compressor station exists in the northcentral portion of the site (References 1 and 3).
A Williams Company pipeline crosses from northwest to southeast across the middle of the site
(Reference 2). A Site Plan showing the layout of the site is provided as Flgure 2—2 (References 6
and 7).

2.1.4 Site Operational History

Wilcox Oil Company operated as a crude oil refinery from the 1920s until the property was sold by
Wilcox Qil Company on 1 November 1963 (Reference 1). According to a 1930 article published in
The Refiner and Natural Gasoline Marnufacturer, the Wilcox Oil Company refinery was operated as a
pilot project from about 1920 to 1928 at 1,000 barrels of oil per day by Riley Petroleum Company
(Reference 8). Wilcox Oil Company acquired the original facility property (NE Y4, NW Y4, NW Y of
Section 29) on 11 October 1928 from A A. Rollestone (Reference 1). A modemn skimming and

cracking plant was constructed in 1929. The upgraded facility had an operating capacity of ~

4,000 barrels of crude oil per day. The main components of the system consisted of a skimming plant,
cracking unit, and redistillation battery with a vapor recovery system and continuous treating

equipment. The crude oil was brought directly from the field, eliminating storage and handling

facilities, but resulting in crude with high bottom sediment and water.
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At some later date, the Wilcox Oil ‘Comipariy expanded operations by acquiring the former Lorraine
Refinery facility west of the railroad and the tank farm area to the east of the refinery (Reference T).
The company sold the original site plus the expanded areas, totaling approximately 110 acres, to

Wendel Sandlin on 1 November 1963. Most of the equxpment and storage tanks that remained on-site

in 1963 were auctioned and have been salvaged for scrap iron by private land owners. The Wilcox Oil

Company no longer operates in Oklahoma, and, based on information acquired from the Oklahoma -

Secretary of State’s office, this company merged with Tennheco Oil Company in 1967. According to
file information, Jack and Arthur White acquired the original refinery property from JM. and Kinis
Bankston on 27 March 1973 It is not known if, or when, the Bankstons acqu:red the property from
‘Wendel Sandlin.

Jack White S other son and dauz,hter—in—law Roy and Eva White, live on the site in one of the former

scrap iron. _The Lees live on-site in a miobile home. Three people, Mr. and Mrs. Lee and their

16-month-old daughter, live at the Lee residence {Reference 2). The Lees raise chickens and horseson
their property. Based on aerial photographs, the Lee residence is on top of a former surface

impoundment (References 6 and 7).” Aerial photos also indicate that their property includes portions of 7

a former aboveground storage tank and berm, in addition to a second surface impoundment.

2.1.5 Previous Investigations = = B ] . o .

WESTON reviewed available EPA CERCLA file information reparding site investigations and

activities completed prior to this ESI. These investigations and their results are summarized below:

. EPA completed a Potential Hazardous Waste Site Identification form on 7 June 1994

{Reference 10).

. The ODEQ performed a PA for the Wilcox site on 15 December 1994 (Reference 1).
The PA indicated that contamination of groundwater and soils at the site had been

observ ai_potential receptors exist for these Iﬁlﬁr’f_y? The PA then
recommended a Site Inspectron be condu in order tO
and to determine whether threats to human health and the environment exist.

2.1.6 NearbylandUse = L L .

Land use in the vicinity of the site was observed during the site reconnaissance. The site is focated near

the northern city limits of Bristow, Oklahoma. The land adjacent to the site is described as follows
(References 1 and 2):

° The site is bordered to the east and southeast by undeveloped land and scattered farms.

® The site is bordered immediately to the southwest by the City of Bristow. _
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. The site is bordered immediately to the north by undeveloped land with scattered
residences and commercial properties. Historical data such as aerial photos, Sanbom
Fire Insurance (Sanborn) maps, and topographic maps show ewdence of a fbtmer
refinery and associated tank farm north of the site. T S

. The site is bordered to the west by the St. Louis and San Francisco Railroad. West of

the railroad tracks are the First Assembly of God. Church and the associated pastor’s
residence. . - .-

Because the site is in a former oil field, alternative source sites that may be contributing a release of _
hazardous substances similar to those found at the Wilcox site were identified. Alternative sources of

ces_inclu eries lucated west and north of the site. | Little is known
about the dates of operat.on of these refineries. Sanborn maps from 1915 and 1920 show that the
property west of the site was occupied by Continental Refining Company, while property north of the
site was occupied by Indiahoma Refining Company (Reference [1). A 1923 Sanborn map shows
properties immediately west and northwest of the site occupied by the Lorraine Refining Company.
West of the Lorraine Refinery and east of State Highway 66 is Roland Refining Company. The 1961
Sanborn map identifies the entire area west of the site as the “former focation of Producers Oil Co, Oil
Refinery.” A Creek County Tax Assessor ownership map (unknown date) shows areas to the north
owned by Ohio Oil (Reference 12). A historic aerial photo from 1956 shows refinery and tank farm
areas to the north and west of the Wilcox facility vacant (Reference 6). These reﬁnenes are reportedly
being investigated as separate sites by ODEQ. =

22 SUMMARY OF SITE CONCERNS

Possible concemns asociated with the sources at the site and the migration of, or exposure to, site-

attributable hazardous substances through the groundwater, surface water, soil exposure, and air

pathways include the following:

. The presence of hazardous substances at the site is of concern. A discussion of the
waste characteristics of the sources sampled during the ESL is prowded in Section 4 of
thisreport. ... _ _ o

s A release to _groundwaxer is of major concern because sources at the site have no

~ groundwater containment features. The site overlies an i anconfined aquifer that private

“residences north of the site use as a water source., [n addition, the site may overlie a
recharge zone to another aquifer that is used for pubhc supply.

. A release to surface water is of major concern because of the proximity to surface

water bodies and the lack of containment structures around potential waste sources.
Wetland frontages occur in the downstream segments of Sand Creek and the Little
Deep Fork Creek. Limited recreatlonal fishing occurs in Sand Creek and the Ltttle
Deep Fork Creek.
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. A release from the soil exposure pathway is of concern. Suspected areas of soil
contamination are flear Tesidences. However, on-site sources occur mﬂ]m fenced
sections of private properties and the nearby population is refatively small.

. A release to air is of some concern because. of the potential for soil contamination at
the site. Although a resident population has been established for the site, the nearby
population is small.
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SECTION 3
SAMPLE COLLECTION AND ANALYSIS = __.

Sample collection and analysis are summarized in this section of the report. The related analytical
results applicable to the evaluation of on-site sources and of the migration and exposure pathways are
summarized in the subsequent sections of this report.

3.1 SAMPLE COLLECTION

In general accordance with the objectives of the ESI, WESTON implemented a sampling strategy
primarily aimed at documenting the presence and 1.igration of hazardous substances at the Wilcox site.
WESTON collected samp'2s from on- and off-site locations from 18 November to 20 November 1996.
At the request of EPA, WESTON did not collect proposed samples from properties north of the
Refinery Road, where there is evidence that other refineries once existed. These other refineries are
reportedly being investigated as separate sites by ODEQ. In addition, two proposed soil samples
(SS-09 and SS-10) were not collected because access could not be obtained to the residential
propertm where these samples were to be collected. WESTON completed the ESI sampling activities
in general accordance with the site-specific TWP and HASP, as well as the other documents hsted in
Subsection 2.1.3. . . - - e el -

WESTON collected a total of 19 samples to document and characterize sources. These samples
included 8 high-concentration waste samples (WS-01 through WS-08) and 8 low-concentration soil
samples {85-04 through SS-08, $S-11 through $S-13). Three samples (WS-06, SS- 08, SS- 13) were
collected as field duplicate samples for quality assurance/quality control (QA/QC) purposes. In
addition, three soi! samples (§S-01, SS-02, SS-03) were collected from off-site locations to
characterize background concentrations in soils. _All samples were collected from 0 to 6 inches below
ground surface (bgs); all residential soil samples were collected from the resident’s property and vinthm
200 feet of the residence. - -

WESTON also collected 10 sediment samples (SED-01 through SED-10) from surface water bodies
to determine if a release of hazardous substances from sources at the site has occurred. Sednnent,
sample results are discussed in Section 6, Surface Water Pathway.

32  ESISAMPLE LABORATORY ANALYSIS

WESTON shipped the ESI inorganic samples to ARI Laboratories in Seattle, Washington, by Federal
Express Priority Overnight Service. Samples requining organic analyses were delivered to AATS
Laboratory in Broken Arrow, Oklahoma. Waste samples requiring !ugh—concentratlon analyses were
sent to WESTON Environmental Metrics, Inc. (EMI) laboratories in University Park, Illinos.
Contract Laboratory Program (CLP) data package excerpts from the laboratory data packages
prepared by these laboratories are provided in Appendix B. A data validation review of the CLP
laboratory analytical data was performed by the EPA Environmental Services Assistance Team
(ESAT) in Houston, Texas. The ESAT data reviewer’s comments are also included in Appendix B.
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All ESI samples, with the exception of the waste samples collected on 20 November 1996, were
analyzed for the following parameters: - —

Target Compound List (TCL) volatile organic compounds {VOCs).
TCL semivolatile base, neutral, and acid extractable compounds (BNAs)
TCL pesticides and polychlorinated biphenyls (PCBs).

Target Analyte List (TAL) norganic constituents (metals and cyamde)

Waste samples collected on 20 November 1996 were analyzed for TCL VOCs, TCL BNAs, TAL
inorganics, and total petroleum hydrocarbons (TPH) constituents, as requested by EPA.

Sample stations, descriptions, and rationales are summarized in Table 3-1. On-site soil, sediment, and
surface water sample locations are shown in Figure 3-1; area sample locations are shown n Figure 3-2.

Analytical results of all samples collected during this ESI are provided in Appendix C, Tables C-1

through C-24. The Target Compound List (TCL) for organic compounds and Target Analyte List for ‘
inorganic constituents (TAL) for the above parameters are presented in_Tables D-1 and D2

Appendix D.

33 DATA VALIDATION

The EPA Region 6 ESAT in Houston, Texas, performed data validation for the ESI analytical data

packages prepared by the CLP laboratories. The validators reviewed the data packages to verify that
they meet the EPA. technical requirements and QA/QC guidelines established in the EPA CLP Scope of
Work (SOW) for the analyses. The validators reviewed the data packages for the following items:

. The sample holding times were reviewed to verify that the ESI samples were analyzed
within contractual and technical holding time limits.

. The instrument calibrations were reviewed to verify that the calibration for ta.tget
compounds met contractual QC criteria.

. Analyses were performed on method blanks, and these results were reviewed to locate
potential bias. . . . e L

. Surrogate recoveries were reviewed to verify that recoveries were within contractual
requirements.

. Matrix spike recoveries were reviewed to verify that method recoveries were within

acceptable QC limits and to determine if biases in the sample results were possible.

. Duplicate results were reviewed to verify that iaboratory precision was within technical
QC limits. . . L )

. The data generated by analyses outside of QC tolerances were evaluated for potential B

bias in the results (i.e., the reported concentrations are lower or higher than the actual
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concentrations for the sample). Potentially biased data have been qualified as estimated
and are J-flagged. A “~” indicates a high biased result, while a2 “v” indicates a low
biased result. ) - s

34  DATA USABILITY -

In light of potential QC issues raised in the validation reports, WESTON evaluated the data to venfy
their suitability for developing and meeting the objectives of the ESI. —
Review of the data validation reports indicate that most of the ESI data for site-attributable
constituents were generated within CLP-allowable analytical QC tolerances. For the data generated

outside of QC limits, the reported data quality issues were minor and do not affect overall data

usability. The usability of the data was evaluated by WESTON as follows: . .. . - =

. The data generated by analyses within the CLP contract required laboratory QC limits
were considered unbiased and have been used in the ESI without qualification. This
includes all data reported to be acceptable by the data validators. Most data for site-
related constituents fails into this category.

. Some data were determined to be biased by ESAT. Biased data were used without
additional qualification. Data that are J-flagged w1thout a high or low bias quallﬁer are

considered estimated with an unknown bias,

. Based on historical site activities and the results of ESI sampling, pesticides and

inorganic constituents detected in some of the samples do not appear to be attributable

to the site and were qualified by WESTON as “NA” (NA = Not Attributable).

. A qualifier was added by WESTON to results below the Iaboraiory samp!e quantitation
limit (BSQL). .
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Table 3-1
Wilcox Oil Company (CERCLIS ID OKD0001010917)
Sampling Station Descriptions and Ratiqnaﬁlres

Station o . Sample
Kentification/Type Description Rationsle Identification/QC Type
SED-01 Low concentration sediment sample | To document a backgronnd levels of SED-01
Background | collected from Sand Creek, west of constituents in the surface water Normal
S.H. 66 and upstream of the PPE._ pathway.
SED-02 Low concentration sediment sample | To document background levels of SED-02
Background |collected from Sand Creek, west of constituents in the surface water Normal
S.H. 66 and upstream of the PPE. pathway.
SED-03 Low concentration sediment sample | To determine levels of potential SED-03 -
Characterization |collected from Sand Creek, east of contaminant runoff from the former Normal
S.H. 66 and upstream of the PPE. Lorraine Refinery located west of the
site. _
SED-04 Low concentration sediment sample | To determine levels of potential SED-04
Characterization |collected from Tributary 1, just north | contaminant runoff from former Normal
of the refinery road. T refineries to the north of the site.
SED-05 Low concentration sediment sathple To document a release of ) SED-05
Characterization. |collected from pond on Tributary 1 site-attributable hazardous constituents Normal
(Lee's Pond) behind the Lee residence. | to the surface water pathway.
SED-96 Low concentration sediment sample | To' document a release of SED-06
Characterization {collected from Sand Creek, at PPE1. |site-attribatable hazardous substances Normal
to the surface water pathway.
SED-07
Duplicate
SED-08 Low concentration sediment sample | To document a release of SED-08
Characterization | coliected from Sand Creek, site-attributable hazardous substances Normal
approximately 0.4 mile downstream of | to the surface water pathway,
PPEL.
SED-09 Low concentration sediment sampie | To document a release of SED-09
Characterization jcollected from Sand Creek ai PPE3, | site-attributable hazardous sobstances Nommal
approximately 0.6 mile downstream of | to the serface waier pathway.
the PPE]L.
SED-10 Low concentration sediment sample | To document contaminant migration SED-10
Characterization {collected from Sand Creek, in the surface water pathway. Normal
approximately 0.4 mile downstream of
PPE3. . .
§8-01 Low concentration soil sample To characterize background levels of 8801
Background | collected from an off-site property east | constitaents in soils. Normal
of State Highway 66.
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Table 3-1 (Continned)
Wilcox Oil Company (CERCLIS ID OKD0001010917)
Sampling Station Descriptions and Rationales

Station .
Hdentification/Type Description Rationale
S§8-02 |Low concentration soil sample To characterize background levels of
Backgronnd | collected from an off-site property, | constituents in soils. _
west of State Highway 66. ) o
§5-03 Low concentration soil sample To document the background levels of
Background |collected from an off-site property | constituents in soils.
north of the site.
88-04 __ ___|Low concentration soil sample To document the presence of
Characterization collected from the ya:d of the Sampley hazardous constituents in surface soils.
residence.
$8-05 Low concentration soil sample To document the presence of
Characterization | coilected from the yard of the White | hazardous constituents in the surface
residence. soils. )
S55-06 Low concentration soil sample To document the presence of
Characterization |collected from bare, unvegetated area | hazardous constituents in surface soils.
in the southern portion of the White's
property.
S8-07 Low concentration soil sample To document the presence of
Characterization | collected from the vard of the Lee hazardous constitaents in surface soils.
residence.
S8-11 _  |Low concentration soil sample To determine if hazardous constituents
Characterization | collected from yard of Cheatham exist in residential surface soils.
residence {off-site).
58-12 Low concentration sampie collected | To characterize and document the
Characterization | from yard behind the First Assembly | presence of hazardons constituents in
of God church. on-site soils.
WSs-01 High concentration waste sample To characterize and document the
Characterization | collected from western portion of presence of hazardous constituents in
Pond 1. the pond. .
WS-02 High concentration waste sampie To characterize and document the
Characterization |collected from eastern portion of presences of hazardous constituents in
Pond 1. the pond.
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Table 3-1 (Continued)
Wilcox Oil Company (CERCLIS ID OKD0001010917)
Sampling Station Descriptions and Rationales

Station o - Sample
Identificition/Type Description Rationale Identification/QC Type
WS-03 High concentration waste sample To characterize hazardous constituents WS-03
Characterization |collected from seep located north of  |in residential property soils and Normal
the Lee residence, document an on-site source.
WS-04 High concentration waste sample To characterize and document the WS-04
Characterization {coliected from west end of Pond 2. presence of hazardous constituents in Normal
the pond.
WS-05 High concentration waste sample To characterize and document the WS-05
Characterization | collec.ou from on-site Pit. . presence of hazardous constituents in Normal
the Pit.
W5-66
Duplicate
WS-07 High concentration waste sample To characterize and docnment the WS-07
Characterization | collected along the overland flow path | presence of hazardons constituents Normal
downgradient of a tank bottom, near | associated with the tank bottom area.
the cut berm.
WS-08 High concentration waste sample To characterize and document the W5-08
Characterization |collected from a tank bottom. presence of hazardous constituents in Normal
the tank bottom area.
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) SECTIONS =~~~
SOURCE CHARACTERIZATION

The sources of hazardous substances identified at the site are described in this section of the report.

Relevant data related to the sources are provided. The related analytical results applicable to the
evaluation of the migration and exposure pathways are summarized in the subsequent pathway sections
of the report. Potential sources identified and sampled dunnc the ESI include tank bottoms, pits,
ponds, and areas of suspected soil contamination. -

41 SOURCEFS OF CERCILA HAZARDOUS SUBSTANCES

The contaminants found on site may be directly related to crude oil or petroleum products, 1 which
case they may not be addressable under CERCLA because of the petroleum exclusion provisions
contained in the law’s definition of hazardous waste. However, waste petroleum products that contain
higher concentrations of hazardous substances than the virgin product are not considered to be
excluded. Also, certain petroleum refining wastes are defined as Resource Conservation and Recovery
Act (RCRA) wastes in 40 Code of Federal Regulations (CFR) 261.31 and are not excluded. These
RCRA wastes include American Petroleum Institute (API) separator sludge, leaded tank bottoms,
refinery primary oil/water/solids separation sludge, and refinery secondaly (emulslﬁed) oil/water solid

separation sludge. - - - -

42 SOURCE DESCRIPTIONS AND ANALYTICAL RESULTS

Sample results from sources are considered significantly above background | levels if they exceed three

times the maximum background concentration. Samples with concentrations of constituents greater
than three times the maximum background levels are provided in Tables 4-1 through 4-8. The source
contaminants include semivolatile organic constituents, some volatile organics, and metals such as lead.
Contamination af séveral potential sources has not teen documented through sampling, therefore,

additional CERCLA-eligible sources may be present on-site. These potential sources include the four _

ASTs located on the White’s property, numerous tank bottom areas, and impoundments. Potential and
documented CERCLA-eligible sources at the site are discussed below and are illustrated in Figure 2-2.

4.2.1 Tank Bottoms o
Based on the field observations, aerial photographs, and Sanborn maps, at least 11 bermed areas,
formerly containing aboveground storage tanks (ASTs), have been identified on-site (References 3, 6,

7, and 11). The ASTs have been cut down and removed, leaving tank residue and bottoms. These
areas are shown in Figure 2-2 (Site Plan). Based on aerial photographs, the circular berms measure up
to 300 feet in diameter, while the tank botioms measure up to 150 feet in diameter (Reference 6 and 7).

Sanborn maps indicate that. tanks in these bermed areas had volumes ranging from 1,000 barrels to
55,000 barrels (Reference 11). Contents listed for the tanks include crude oil, fuel oil, gasoline,
napthene, and kerosene. The Sanborn maps also show many of the tanks surrounded by 3- and 4-feet
high berms. Almost all of the aboveground tanks have been removed with the exception of four tanks
located on the White’s property (western portion of the site) (Reference 7). "Most of the berms that

formerly contained AST's have been removed. During sampling activities, it was noted that many of _

these circular areas contained oily, tarty, and black asphalt-like materials.
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One of the tank bottom areas is adjacent to the Lee residence. 4 porsion of this area is surrounded by
a fence and is covered with grass. - Seeys of black material were noted in this area, and one waste
sample (WS-03) was collected from a seep during EST activities. Resulis for sample WS—03 show
elevated concentrations of pyrene (54,000 ugfkg) and TPH (293, 000 m._z’ltv}

WESTON also collected two high-concentration waste samples {WS-07 and WS-08) from tank
bottom areas located in the eastern portion of the site (Elias® property). Results for both samples
showed high TPH (85,700 mg/kg and 23,200 mg/kg, respecttveiy) however, only the results from -
WS-08 showed any other constituents greater than three times the background concentration. Results .

for waste sample WS-08 showed cyanide (0.95 _mg/kg), manganese (938 mg/kg) selemum -
(0.47 mg/kg), sitver (0.9 mg/kg), and zinc (160, mc/kg) _ -

Since no other constituents besides TPH were detected above background in WS-07, only the tank
bottom areas corresponding to WS-03 and WS-08 are considered CERCLA-elloxble SOUrGCES.

4,22 Surface Impoundments

At least four former surface impoundments are located in the central portion of the site (Reference 1).
These locations were verified with aerial photographs (References 6 and 7) - The total’ depth and
historic use of these ponds and pits is not known.

Pond 1—A 1966 aerial photo shows that Pond 1 measured approximately 250 feet by 100 feet and
was divided into three rectangular cells by berms. Currently the pond is backfilled and has no berms,
Mr. Elias stated he had the berms leveled and the ponds filled in recently because of safety concerns. T
Oily seeps were observed in this area during the site reconnaissance and sampling visit. Two waste St
samples (WS-01 and WS-02) were collected from the seeps in this pond. Qrgani¢ vapor analyzer
(OVA) readings greater than 1,000 units above background were detected in the sample hole for
WS-01. Constitiients detected in the waste samples that were significantly above background include
toluene (270 ugfkg) total xylenes (280 ug/kg), and pyrene (2.)0 000 ugjkg) TPH was detected at
494,000 mg/ke, o
Pond 2—Pond 2 measures approximately 400 feet by 250 feet and 15 divided by a berm into two cells.
The berm in the southwest corner of the pond has been cut, and surface water runoff flows through this
breach into a flowing drainage channel that empties into Sand Creek at PPE-2. The pond is vegetated

with grasses and brush and contained shallow pond water at the time of sarnpling. One waste sample
(WS-04) was collected from the southwestern portion of this pond, near the breached berm. OVA
readings were approximately 1 unit above background at the sample location. Constituents detected
significantly above background in the waste sample were a large number of inorganics, including lead_
(47,000 mg/kg) and copper (42.5 mg/kg). TPH was detected at 1,370 mg/kg.

Pit—A 300-feet diameter ptt containing black, tarry material was observed during ESI field activities.
The southwestern portion of the berm had been cut, and discolored material was noted flowing out of ﬁ
this area. Charred trees and plants were noted in the flow path, possibly indicating a fire had occurred
at one time. A waste sample (WS-05) and duplicate waste sample (WS-06) were collected from black
material located at the edge of the breached berm. Strong, tar-like odors were noted durmg saﬂmlmg,
and OVA readings were 60 units above background at the sample Iocatton Both morgamc and
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. Lee Residence—Tiwo 581 samples ($8-07, $5-08) were collected from the yard of this
property, within 35 feet of the house. Soil sample SS-08 was collected as a field
duplicate of SS-07. In addition, a waste sample (WS-03) was collected from black

material seeping up in the Lee’s yard. According to Mrs. Lee, the black matenial seeps

up in several locations in the yard and between the cracks of their driveway. Historic
aerial photos show an impoundment-like feature where the Lee’s mobile home
currently exists (References 6 and 7). A large, aboveground storage tank and
associated bermed area appear i in aerial photos on the adjacent land north of the Lee
residence. - : - ) T

Acetone (48 ug/kg) was detected above background levels in §S-07, but not in S5-08.
Results for waste sample WS-03 were discussed previously under the Tank Bottoms
subsection and indicate elevated levels of pyrene and TPH.

43  SOURCE CHARACTERIZATION CONCLUSIONS

WESTON_collected a total of 15 samples (8 high-concentration waste samples plus 7 low-
comcentration soil samples) to characterize sources at the site. These samples inciuded both
characterization and QA/QC samples. Characterization samples collected from sources at the site

contain concentrations of a large number of constituents greater than three times background o

concentrations. - . - . i

The following conclusions can be drawn from the sample results from the sources: _

. Results from soil samples collected from on-site residential yards show elevated
concentrations of both organic and_ inorganic constituents significantly above
background levels. o L o

. Results for the waste samples collected from the two tank bottom areas show elevated

TPH and other constituents, One tank bottom area showed elevated inorganics, while
the other showed elevated pyrene.

. Results for the waste samples collected from the surface impoundments (Ponds 1
and 2, and the Pit) indicate high concentrations of TPH and other constituents.
Elevated metals were detected in Pond 2 and the Pit. Flevated organics were detected

- inPond 1 and the Pit.

o Former containment features (berms) have been cut or leveled for the impoundments
and tank bottom areas; thereby ﬁ-1c1lltatmg surf‘ace mlgranon Qf conta:mnants from the
SOUrces. : :
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organic constituents were detected at concentrations greater than three times the background
concentration.  These~ constituents include copper (100 mg/kg), arsenic (8. 7 mg/kg lead
(3,660 mg/kg), mercury (0.11 mg/kg), selenium (0.84 mgr/kg), 2—methylnaphtha1ene (1.4 x 10° ug/kg)
phenanthrene (520,000 ug/kg), acetone (2 200 ug/ke), and total xylenes (450 ug/kg). o

Lee’s Pond—This pond covers approximately 10,000 square feet and is located southwest of the Lee
residence. The intermittent creek (Tributary 1) flows through this pond. The pond also receives nunoff
from the White and Lee properties. During ESI sampling activities, layers of black asphalt-like material
were noted on the edge of the pond. One sediment sample (SED-05) was collected from the edge of -
the pond. Sample results show copper (2 9 mgfkg) and lead (54 mgkg) significantly above =~
background concentrations. .

4.2.3 Contaminated Soils

Soil samples were collected from four residential properties, the church, and from an unvegetated area
located on the White’s property. See Tables 4-5 through 4-8 for soil sample results greater than three
times the background concentratlons Based on analytical results contaminated soils_occur m Jthe

following areas; - - . ) o - - .- ’

. Church and Sampley Residence—This area appears to be the location of refinery
operations in which storage, processing, loadmcr _and disposal activities have occurred
(Reference 1). Since these areas are considered part of the Lorraine Refinery site, they
will not be evaluated as sources that are part of the Wilcox site  Church
representatives noted that they have frequently encountered old pipelines and other
debris when digging on their property (Reference 2). Debris and trash (broken brick,
glass, etc.) partially buried in the surface soils_of the church property were observed
during ESI activities. One soil sample (SS-04) was collected from Pastor Sampley’s
residential yard; sample results showed lead (116 mg/kg) significantly above
background. Two soil samples (S5-12,.SS5-13) were collected from the yard behind
the church. Soail sample SS-13 was collected as a duplicate of sample SS-12_ Resulis
for these samples showed lead (260 mg/kg) and mercury (0.09 mg/kg) significantly
above background levels.

. White Residence—One soil sample (SS-05) was collected from the White yard,
approximately 30 feet west of the residence. = A large number of constifuents were
detected in this sample at concentrations greater than three times the background
concentrations. These include lead (369 mg/kg), mercury (0.18 mg/kg), zinc (132
mg/kg), benzo(g,h,i)perylene (440 ug/kg), chrysene (690 ug/kg), phenanthrene (790
ug/kg) and pyrene (560 ug/kg) (see Table 4-8). B T

. Unvegetated Area—A bare, unvegetated area of soil, extending approximately 10,000
square feet, exists in the southern part of the White’s property (southwest portion of
the site). This area was covered by silty sand and a white, sait-like substance. Former
use of this area is unknown; aerial photographs from the 1960s, 1970s, 1980s and
1990s show this area as vacant and barren (References 6 and 7). One soil sample (SS-

06) was collected from this area. Results from this sample show copper (127 mg/kg)
and lead (55,049 mg/kg) significantly above background concentrations.
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!
- TABLE 4-1
Wileox Oil Company (CERCLIS ID OKD0001010917)
Waste Sampling Results Above Background Concentrations
Background o
Concentration Characterization Sample Concentrations
Statton WS-04 WS-05 W8-05 WS-08
Sample WS-04 WS-05 WS-06 WS-08 Left
3 Times Date 11/20/96 11/20/96 11/20/96 11/20/96 Blank On
Maximum | Maximum j QCType Normal Normal Duplicate Normal Purpose
Analyte Background | Background || Depth 0.0'-0.5' 0.0'-0,5' 0.0'-0.5' 8.0'-0.5!
Metals
Aluminum (mg/kg) 5580 16740 22100 1070 957 9720
Antimony {mg/kg) ND R 77 4 u 36 U 47 U
Arsenic (mg/kg) 1.5 4.5 6.5 8.7 2.6 2.8
Barium (mg/kg) 38.2 174.6 191 44,2 47.4 129
BeryHlium (mg/kg) 0.28 0.84 1.2 0.11 0.1 0.58
Copper {mg/kg) 5.3 15.9 42.5 100 74.3 13.9
Cyanide (mgke) 7 S 2 07 u 044 v 0.95
Lead (mg/ka) 263 78.9 47000 3660 2260 718
Magnesium (mg/kg) 744 2232 5080 598 250 999
Manganese (mg/kg) 233 699 701 86.4 36.7 938
Mercury {(mg/kg) ND | semenees 0.07 u 0.1} 005 v 006 v
Potassium (mg/kg) 961 2883 3300 293 314 1350
Sclenium (mg/kg) ND J— T u 0.84 0.44 047
Silver (mg/kg) ND 2 0.67 0.92 0.9
Vanadium (mg/kg) .2 33.6 38.1 10.9 9.7 263
Zinc (mg/kg) 348 104.4 127 66.4 51.7 160
U Not detected at reported quantitation limit.

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site.
" THIS DOCUMENT WAS PREPARED BY ROY F, WESTON, INC, EXPRESSLY FOR EPA, [T SHALL NOT BE RELEASED OR DISCLOSED IN WIIOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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TABLE 4-2
Wilcox Oil Company (CERCLIS ID OKD0001010917)
Waste Sampling Results Above Background Concentrations

Bac d
C 01 cti:::tl: on Characterization Sample Concentrations
Statlon WSs-02 V/8-05 WS-05
Sample WSs-02 WS-08 WS-06 Left Left
3 Times Date 11/20/26 11/20/96 11/20/96 Blank On Blank On
Maximum | Maximum || QC Type Normal Normal Duplicate Purpose Purpose
Analyte Background | Background || Depth 0.0'-0.5' 0.0'-0.5! 0.0'-0.5'
Volatile Organics
Acetone (ug/kg) ND | e 130 v 2200 1000
Toluene (ug/kg) ND | eweveenn 270 45 JcBSQL 64 JC-BSQL
Xylenes (total) (ug/kg) ND | e 280 380 450

U Not detected at reported quantitation limit.

. J Estimated value.

C—BSQL Below Sample Quantitation Limit

Shaded Values Bxceed 3 Tlmes Maximum Background Concentrations for Constituents Attributable to the Site.
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TABLE 4-3
Wilcox Oil Company (CERCLIS ID OKD0001010917)
Waste Sampling Results Above Background Concentrations

Background .
Concentration Characterization Sample Concentrations
Station WS-02 WS-03 WS-05 WS-05
Sampl: WS-02 WS-03 WS-05 WS-06 Left
3 Times Pate 11720196 11/20/96 11/20/96 11/20/96 Blank On -
Maximum | Maximum [ QC Type Normal Normal Normal Duplicate Purpose
Analyte Background | Background || Depth 0,0%-0.5' 0.0'-0.5 0.00.5' 0.0'-0.5'
Semi-Volatile Organics
2-Methylnaphthalene (ug/kg) ND mmemmens 64000 u 45000 u 1.4E6 760000
Phenanthrene (ug/kg) 34 102 27000 "yc-psqu 49000 v 520000 370000
Pyrene (ug/kg) 62 186 230000 54000 230000 1c-nsqQL] 260000 1 C-BSQL

J Estimated value.

i, THIS DOCUMENT WAS PREPARED BYROYF, WESTON, INC. EXPRESSL
I | .

C-BSQL Below Sample Quantitatiom Limit

U Not detected at reported quantitation limit.

C Do " Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attri‘butable to the Site.
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TABLE 4-4
Wilcox Oil Company (CERCLIS ID OKD0001010%917)

Waste Sampling TPH Results Summary of Detections

Characterization Sample Concentrations
WwS-01 WS-02 WS-03 WSs-04 WS-05 WS-05
WS-01 WS-02 WS-03 WS-04 WS-05 WS-06
Normal Normal Normal Norma) Normal Duplicate
0.0'-0.5' 0.0'-0.5' 0.0'-0.5 0.0'-0,5' 0.0"-0,5' 0.0'-0.%'
Analyte
Total Petroleum Hydrocarbons
Total Petroleum Hydrocarbons (mg/kg) [ 427000 [ 494000 | 293000 [ 1370 875000 [ 378000

Detected Values are Shaded
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA, IT SHALL NOT BE RELEASED OR DISCLOSED IN WIIOLE OR IN PART WITHOUT THIK; EXPRESS, WRITTEN PERMISSION OF PA.
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TABLE 4-4 (Continued)
Wilcox Oil Company (CERCLIS ID OKD0001010917)
Waste Sampling TPH Results Summary of Detections

Characterization Sample Concentrations

WS-07 WS-08

WS-07 WS-08

Normal Normal Left Left Left Left

0.0*-0.5' 0.0'-0,5 Blank On Blank On Blank On Blank On
Analyte Purpose Purpose Purpose Purpose
Tatal Petroleum Hydrocarbons
Total Petroleum Hydrocarbons (mg/kg) i 85700 | 23200 |

Detected Values are Shaded ;
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TABLE 4-5
Wilcox Oil Company (CERCLIS ID OKD0001010917)
Soil Sampling Results Above Background Concentrations

Background
Con cl;itrati on Characterization Sample Concentrations
Statfon §S-04 58-05 §8-06 58-12 58-12
Sample SS-04 SS-05 $8-06 S8-12 $S-13
3 Times Date 11/18/96 11/18/96 11/18/96 11/18/96 11/18/96
Maximum | Maximum | QCType Normal Normal Normal Nernial Dupticate
Analyte Background | Background || Depth 0.0'-0,5' 0.0'-0,5' 0.0'-0.5' 0.0'-0.5' 0.0'-0.5'
Metals .
Copper (mg/kg) 53 15.9 45 L 114 127 10.6 1.4
Lead (mg/ks) 263 789 116 369 ) 55049 3 251 260
Mercury (mg/kg) ND  } e 005 vu 0.18 006 v 008 L 009 L
Zinc (mg/kg) 348 104.4 363 132 251 70.1 69.7

L Reported concentration is between the IDL and the CRDL.

J Estimated value.
U HNot detected at reported quantitation limit.

TH1S DOCUMENT WAS PREP,
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TABLE 4-6
Wilcox Qil Company (CERCLIS ID OKD0001010917)
Soil Sampling Results Above Background Concentrations

Background \
Con. ctfltr ation Characterization Sample Concentrations
Station $8-07
Sample 8§8-07 Left Lefi Left Left
3 Times Date 11/19/96 Blank On lank On Blank On Blank On
Maximum | Maximum [ QC Type Normal Purpose Purpose Purpose Purpose
Analyte ' Background | Background | Depth 0.0'-0.5'
Volatile Organics
Acetone {ug/kg) [ ND | e [ [ 48 | T |

J Estimated value.

| - Shaded Values Exceed 3 Times Maximum Background Concentrations \for Constituents Attributable to the Site.
“TI11S DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. T SHALL NOT BE RELEASED OR mscmszb IN WHOLE OR IN PART WITHOUT 'nu: LIXPRESS, WRITTEN PFRMI&&ION OF EPA. ‘
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TABLE 4-7
Wilcox Oii Company (CERCLIS ID OKD0001010917)
Soil Sampling Results Above Background Concentrations

Analyte

Background | Background || Depth 0.0'-0.5'

Background N .
Concentration Characterization Sample Concentrations
Statlon SS-05
Sanple 88-05 Left Left Left Left
3 Times Date 11/18/96 Blank On Blank On Blank On Blank On
Maximum | Maximum [} QCType Normal Purpose furpose Purpose Purpose

Semi-Yolatile Organics

Benzo(g,h,i)perylene (ug/kg) ND | e 440
Chrysene {ug/kg) 50 150 690
Phenanthrene (ug/kg) 34 102 790
Pyrene (ugrkg) 62 186 560

J Estimated value.

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site, -
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EXPANDED SITE INSPECTION REPORT

WILCOX OIL COMPANY
BRISTOW, CREEK COUNTY, OK
EPA CERCLA ID NO. OKD001010917

TABLE 4-8
SUMMARY OF SOURCE AREAS

CONTAMINANTS

SOURCE TYPE SOURCENAME | AREA (ft)
Surface Impoundment Pond 1 25,000 toluene, xylene, pyrene, TPH
Surface Impoundment Pond 2 - 100,000 heavy metals, TPH
Surface Impoundment Pit 70,686 heavy metals, acetone, xylenes,
2-methylnaphthalene,
o phenanthrene, TPH
Surface Impoundment Lee’s Pond 10,000 copper, lead
Contaminated Soil Unvegetatad Area ) 10,000 copper, lead
Contaminated Soil Lee Residence 22,500 acetone
Contaminated Soii White Residence unknown lead, mercury, zinc, semivolatiles
Contaminated Soil Tank Bottom 12,272 cyanide, manganese, selenium,
(Elias’s Property) silver, zinc, TPH
Contaminated Soil Tank Bottom {Lee’s 12,272 pyrene, TPH
Residence) B
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SECTION 5 ;
GROUNDWATER PATHWAY

A discussion of the groundwater pathway, one of four pathways of potential hazardous waste
migration assessed in this report, is provided in this section, The discussion focuses on the aquifer
characteristics of the region, the likelihood of release of hazardous substances to groundwater, and
the potential targets of hazardous waste migration through the groundwater pathway.

5.1 HYDROGEOLOGIC DESCRIPTION

Regionally, the site is located on an outcrop of the Pennsylvanian-age Barnsdall Formation
(Reference 1). Pennsylvanian strata in the area strike north-south, and regional dip is to the west at
approximately 30 to S0 feet per mile. Progressively younger strata are encountered from east to
west. -
The Barnsdall Formation is heterogeneous in charc.cier and contains sandstone interbedded with

silty and sandy shales (Reference 1). It is capable of producing water and is a bedrock aquifer.
However, it is not considered to be a Principal Ground Water Resource by the Oklahoma State
Department of Health. The Barnsdall aquifer is unconfined with a shallow water table and is
approximately 200 feet thick in the area of the site. The Barnsdall aquifer is used primarily by

private wells in the area as a source of drinking water. N

The other aquifer in the site area is the Vamoosa-Ada aquifer, located west of the site. Most

nearby public supply wells produce from this aquifer. This aquifer includes (from youngest to

oldest) the following Pennsylvanian-age formations (Reference I):

o L ower Vanoss _ . S ST L . T
) Ada ; : o

] Vamoosa

. Tallant

. Uppermost Bammsdall

The Vamoosa-Ada strata crop out in the western one-third to one-half of Creek County and are
predominantly composed of red and brown coarse- to fine-grain, well-soried sandstones interbedded
with dark red sandy to silty shale (Reference 1). The Taliant Formation ¢onsists of 10 to 60 feet of
fine- to medium-grained sandstone, overlain by 25 o 65 feet of shale (Reference 13). Total
thickness of the Tallant Formation ranges from 0 to 100 feet. Maps from the Oklahoma State
Department of Health indicate that the site is located within a potential recharge area for the
Vamoosa-Ada aquifer (Reference 13). However, the Tallant Formation may act as a confining unit
between the uppermost Bamsdall and the overlying Vamoosa-Ada aguifer, west of the site
(Reference 13). )
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52  LIKELIHOOD OF RELEASE ]

Important factors related to the likelihood of a release from source hazal_'dt)uséétibstances at the site
to groundwater are presented in this section. Relevant analytical data for the pathway are provided.

5.2.1 Depth to Groundwater . - . L

The depth to the shallowest water-bearing unit is reportedly less than 25 feet (Reference 1).
However, a depth of 60 feet was reporteéd for the first water-saturated sandstone in a domestic water
well located less than % mile north of the site. - -

5.2.2 Depth of Contamjpation @ _ L

Based on samples collecied from the on-site sources as part of the ESI field activities, the maxim_l_lgr; .
depth of known contamination is %% foot bgs. Because subsurface sampling was not conducted as
part of this ESI, the actual depth of contamination is not knowrt." ’

5.2.3 Net Precipitation _ o . ) T A o

Net precipitation is equivalent to total anmual precipitation less potential evapotransplratlon The
net precipitation for the vicinity of thé site using the Thornthwaite r_n_g_tl_l_od is approximately
8.91 inches per year (Reference 14).

5.2.4 Thickness of Impermeable Layers ST ) ; oL

An impermeable confining layer is not present between sources at the site and groundwater in the
Barnsdall formation (Reference™1). Nor has it been demonstrated that there is an :mpermmble
layer between the Barnsdall and younger formations in the Vamoosa-Ada aquifer.

5.2.5 Hyvdraulic Conductivity of Impermeable Laver =~ _ _ = L -

An impermeable Iayer does not exist between the surface and groundwater; therefore, a hydrautic ]
conductivity value cannot be assigned. _ -

5.2.6 Analytical Results from Previous Investigations . ... . _ = L
No previous groundwater analytical results from previous investigations are known fo exist.

5.2.7 ESI Groundwater Sampling and Analytical Results e

No groundwater sampling was conducted as part of this ESL.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON. INC. EXPRESSLY FOR EPA. IT SHALL NOT ‘BE RELEASED OR
DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS. WRITTEN PERMISSION OF EPA.

arcs:46065626:0600. rpt(bmm) 5-2




5.3 GROUNDWATER PATHWAY TARGETS

T & s dA- —= - - e & . - -
== Fal S S - - PR il

The potential receptors, or targets, of the groundwater pathway iuclude the population and
resources that rely on local aquifers as a source of water supply. The targets 1dent1ﬁed for the _ :
groundwater pathway are discussed in the following sections. L T

5.3.1 Nearest Well

The nearest identified active well to the site is a private well, located ‘4 mile north of the site
{(Reference 1). It is 230 feet deep and produces water from sandstones in the lower part of the
Barnsdall Formation. The nearest active public siipply well is located almost 1 mile southwest of
the site and produces from the Vamoosa-Ada aquifer. It should be noted that these wells were not
sampled during this £SI; it is WESTON's understanding that groundwater sampling w111 be
conducted as part of other site investigations led hy ODEQ. -

Water wells on the First Assembly of God Church property and on the White's property have been
abandoned because of oil contamination (Reference 1). The White well is apprommatsly 200 feet
deep and is plugged. Oily contamination reportedly camé from perforauons in shallow sand
intervals. The church weil is 110 feet deep, but is screened at 40 feet in the shallow water zone.
The Whites currently have a water line from the City of Bristow, and they sell water to the
Sampley residence, Lee residence, and First Assembly of God Church (Referenc&s L and 3) )

5.3.2 QOther Nearby Wells

There are 8 active drinking water wells for the City of Bristow located within 4 miles of the site
(Reference 1). According to information provided by the ODEQ Water Quality Division, these
wells produce from the Vamoosa and Vamoosa-Ada aquifers (Reference 15). In addition, a public i
supply well that serves 50 residents of the Evérgreen Trailer Park is Jocated within a - to 2—m11e

radius of the site. The nearest active public supply well (City of Bristow Well #14) is
approximately 1 mile southwest of the site. Residences to the north of the refinery road reportedly
receive drinking water from private wells, but the exact number and locations of these wells is
unknown (Reference 2). A summary by distance interval of nearby identified active water wells is
provided in Table 5-1. R - ' *

It should be noted that a public supply well (City of Bristow Well #15) located approximately
%4 mile southwest of the site was plugged and abandoned because of diesel contamination followmg
a train derailment (Reference 15).

5.3.3 Well Head Protection Areas

No well head protection areas exist within a 4-mile radius of the site (Reference 1).

5.3.4 Groundwater Resources e

Resources associated with the groundwater pathway may include irrigation, watering of commercial
livestock, commercial food preparation, commercial aquaculture, and water recreation. -
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Groundwater within the vicinity of” the site is used for 1mganon ‘and watering of commercial
livestock (Reference 1). N

54 GROUNDWATER PATHWAY CONCLUSIONS =~~~ ~°_ -

A release of sﬂe—attnbutable contamination to the groundwater pathway is of major concem because
of the following:

The site is located on an outcrop of the Barnsdall Formation. The Bamsdall aquifer
is used by private wells in the area. Oily contamination has been observed in the
shallow groundwater zone in abandoned on-site residential wells. Most of the
known active private wells are located at distances greater than 1| mile and
topographically upgradient from the 51te However, there may be unidentified
private wells in the area. . . i

The site is located in a potential recharge zone for the Vamoosa-Ada aquifer, the
principle aquifer for the City of Bristow public supply wells. However, the Tarrant
formation may act as an upper conﬁmng unit between the Bamsdall and Vamoosa—
Ada aquifers.

Atiribution of contamination to the site may be difficult because of potential
contamination associated with the surrounding oil refineries to the north and west.
In addition, diesel contamination of groundwater resulting from a train derailment
occurs between the site and public supply wells.

WESTON did not perform groundwater sampling as part of this ESI at the request of EPA. It is

WESTON’s understanding that area groundwater samphng w111 be pe'-formed by ODEQ as part of

investigations at adjacent refinery sites.” T oL T
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EXPANDED SITE INSPECTION REPORT

WILCOX OIL COMPANY S
BRISTOW, CREEK COUNTY, OK
EPA CERCLA ID NO. OKD§01010917

TABLE 5-1
SUMMARY OF POPULATION SERVED BY ACTIVE WELLS

DISTANCEFROM | NUMBER OF NUMBER OF ESTIMATED
SITE (miles) PRIVATE WELLS | PUBLIC WELLS POPULATION
0- 1/4 1 0 3
14 - 172 0 0o 0
2-1 4 T 176
1-2 L 25 g 4,368
2-3 | 20 0 f 54
3.4 29 0 78
Total 79 9 _ 4,679
Notes:

1. Population has been rounded to nearest whole number.

Source: ODEQ 1994 PA, Reference 1.
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SECTION 6 o
SURFACE WATER PATHWAY

Surface water is the second of four pathways of potential hazardous waste migration assessed for
the site. A discussion of the types of surface water draining the site, the probable point , of entry
(PPE) for a hazardous substance from the site to enter surFace water, the I"kel’hood of a release,
and the potential targets of the pathway are discussed in this section.

6.1 HYDROLOGIC SETTING

Regionally, surface water from the Wilcox site flows into the Little Deep Fork drainage basin.

Surface water at the site flows through an overland flow segment, enters the surface water at the
PPE in Sand Creek, and flows downstream to the Little Deep Fork Creek 'I'hese segments of the -
surface water pathway are discussed in the following sections.

6.1.1 Overland Flow Segment ~ .~ .~ L

Based on available information and USGS topographic maps, drainage from the site flows south
and east into two intermittent creeks. The western intermittent creek (Tributary 1) flows from the
north, across the White’s property and through the Lee’s pond. The creek then enters Sand Creek
approximately 100 feet south of the site. This creek receives runoff from’ the north, from the
former Wilcox refinery, and from western portions of the former tank farm. The eastérn
intermittent creek (Tributary 2) receives runoff from the eastern portions of the tank farm. This
creek flows approximately 0.4 mile south before reachmg Sand Creck. Additionally, there is a
small intermittent dramage that connects a pond in the southcentral area of the site with Sand
Creek. - : . : :

6.1.2 Probable Point of Entry

Three PPEs for a release of hazardous substances from the site into perennial surface water bodies
have been identified. These PPEs (PPE-1, PPE-2, and PPE-3) occur where on-site intermittent
creek flow into Sand Creek. These locations are identified in Figure 6-1.

6.1.3 Surface Water Flow Path

Runoff from the Wilcox site flows south into Sand Creek through PPEs 1, 2, and 3 (References 1
and 2). Sand Creek flows southeast and discharges into the Little Deep Fork Creek approximately
3.5 miles downstream of the PPE-1 (Reference 16). Flow continues in Little Deep Fork Creek for
the remaining 11.5 miles of the site surface water pathway. o T ’

The surface water pathway is illustrated in Figure 6-1; stream segments and streamflow data are
summarized in Table 6-1. S
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6.2 LIKELIHOOD OF RELEASE =~ . =

Important factors related to the likelihood of a release from a source of hazardous substances at the )
site fo surface water are presented in the following section. Relevant ana.lytlcal data for the surface . __
water pathway are provided as evidence of a release. L -

6.2.1 Distance to Surface Water _ ) . L . ] . .

Based on observations made during WESTON’s field sampling activities, the shortest distance from o

a known or potential source of hazardous substances at the site to surface water is approximately B
400 feet. This distance was determined from a topographic map by measuring from the o
unvegetated area on the White’s property to Sand Creek through the intermittent creek

(Reference 3). The distance measured between Pond 2 and Sand Creek is also approximately

400 feet.

6.2.2 Flood Frequency

According to flood hazard maps obtained from the Federal Emergency Management Agency o
(FEMA), portions of the site are in the 100-year flood zone (Reference 17).

6.2.3 2-Year. 24 Hour Rainfall . . Lo L ..

The 2-year, 24-hour rainfall for the area of the site is approximately 4.25 inches (Reference 18).

6.2.4 Flood Containment

Based on a review of topographic maps and aerial photographs, in addition to observations made
during WESTON’s field sampling activities, sources at the site have either limited or no
containment features for floods. Although berms surround some of the sources at the site, many of
the original berms have either been leveled or cut to allow drainage from the sources to run off. T

6.2.5 Analytical Results from Previous Investigations . . e e

No analytical results exist from previous investigations.

6.2.6 ESI Sediment Sampling and Analytical Results o . -

WESTON collected 10 sediment samples (SED-01 through SED-10) from surface water bodies -
receiving drainage from the site in an effort to determine if a release of hazardous substances from

sources at the site has occurred. One of these samples (SED-07) was a duplicate sample collected for

QA/QC purposes. WESTON collected two background samples (SED-01, SED-02) from locations

on Sand Creek upstream of the PPEs. Two samples (SED-03, SED-04) were collected to evaluate

potential contaminated runoff coming from the former refineries located west and north of the site. . .
Sediment sample SED-03 was collected from Sand Creek, just east of the S.H. 66 bridge, where unoff =~ =
from the former Lorraine refinery would enter the creck Sediment sample SED-04 was collected from
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site. Inall cases, the sediment samples were collected from depths ranomg from 0 to 6 inches bgs

Laboratory analytical results for the sediment samples document a release of copper and lead from the
site to Sand Creek. These constituents were detected on site, at and downstream of the PPEs in Sand_
Creek. Sediment sample analytical results smmﬁcantly above background concentratlons are presented
mTableG—Z i . N - . cm o e =L . =i

63 SURFACE WATER PATHWAY TARGETS =~ = . _ L

The potential targets of the surface water pathway include the population relying on surface water

downstream of the PPE as a source of drinking water, as well as downstream fisheries, sensitive
environments, and surface water resources. The targets of the surface water pathway we dtscussed in
the following subsections. : o S —

6.3.1 Drinking Water Intakes L . o

Accordmg toa repra;entattve with the ODEQ Water Quality Division, no drinking water intakes exist
in the watershed located in Creek County (which includes Sand Creék and Little. Deep Fork Creek)
(Reference 19). All drinking water is obtained from groundwater sources. - .l

6.3.2 Wetlands and Other Sensitive Environments

Surface water pathway targets include ﬂshenes dnnkmg water mtakes sensnttve env:ronments, and
resources that rely on surface water. - - o

Habitats for endangered and threatened species are known to occur in Creek County; however, no
sightings or habitats for those spec:tes have been observed or reponed for the s:te (Reference 1) A hst
of endangered and threatened species are in Table 6-3. : o
WESTON obtained U.S. Fish and Wildlife National Wetlands Inventory (NWI} maps in order to
identify wetland areas along the surface water pathway (Reference 20). According to the wetlands
maps, small wetland frontages are present along the surface water pathway downstream of the site.
The wetlands are summarized in Table 6-4. :

6.3.3 [Fisheries _
According to an official with the Oklahoma Fish and Wildlife office, Sand Creek and Little Deep Fork
Creek may be used for limited private fishing (Reference 21). These creeks may therefore be
considered fisheries. According to the State of Oklahoma, Sand Creek is considered to be in the
“habitat limited aquatic community” subcategory of the fish and wildlife propagation beneficial use
category and within the primary body contact subcategorgf for recreational beneficial use category
(Reference 1). The Little Deep Fork Creek is placed in the “warm water aquatic community”
subcategory of the fish and wildlife propagation beneficial use and within the “primary body contact”

subcategory for recreational beneficial use. o
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6.3.4 Resources

Resources associated with the surface water pathway may include irrigation, watering of commercial
livestock, commercial food preparation, commercial aquaculture, and water recreation. No TeSources
have been identified for the site surface water pathway.

64  SURFACE WATER PATHWAY CONCLUSIONS .

WESTON collected a total of 10 sediment samples from surface water bodies in an effort to establish
background levels and to determine if a release of on-site hazardous substarnces to the surface water
pathway has occurred. The following conclusions can be drawn from the data from these samples:

. Based on the ESI sampling data, a release of copper and lead to Sand Creek nas been
documented. These substances were also found in on-site sources as described in
Section 4.

. Wetland frontages occur along segments of Sand Creek and Little Deep Fork Creek, )

beginning approximatefy 2.5 miles downstream of the location of sediment sample
SED-10, the most downstream documented point of contamination. Sand Creek and
the Little Deep Fork Creek are considered recreational fisheries.”

. No habitats for endangered species or drinking water intakes have been documented
within the 15-mile target distance limit for the site. :
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EXPANDED SITE INSPECTION REPORT

WILCOX OIL COMPANY
BRISTOW, CREEK COUNTY, OK
EPA CERCLA ID NO. OKD001010917

TABLE 6-1
SURFACE WATER PATHWAY SUMMARY

. SEGMENT LENGTH (miles) ~ | EST. AVERAGE
SEGMENT NAME | PATHWAY | { PATHWAY 2 | PATHWAY 3 | FLOW RATE
Sand Creek 3.5 3.4 2.9 50.cfs™”
Little Deep Fork 11.5 112 12.1 400 cfs

fes: VT - - - - i —- - e e o . —_ - - . s
l. cfs = cubic feet per second - - - : .o
2. Source: Reference 1
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TABLE 6-2
Wilcox Oil Company (CERCLIS ID OKD(0001010917)
Sediment Sampling Results Above Background Concentrations

Background .
Concentration Characterization Sample Concentrations
Statlon SED-03 SED-04 SED-05 SED-08 SEDb-09
Sample SED-03 SED-04 SED-05 SED-08 SED-09
3 Times Date 11/18/96 11/18/96 11/19/96 11/19/96 11/19/96
Maximum | Maximum (| QCType Normal Normal Normal Normal Normal
Analyte ' Background | Background || Depth 0.0'-0.5' 0.0'-0.5' 0.0'-0.5' 0.0'-0,5' 0.0'-0.5'
Metais
Copper (mg/kg) ND e 3 55 L 29 L I L L5 L
Lead (mg/kg) 6 18 339 n7 i 54 184 7 46 J
Magnesium (mg/kg) 333 999 425 L 6260 7 L 465 L 228 L
Zine (mg/kg) 7.6 22.8 11.6 3.7 11.6 217 6 uc

L Reported concentration is between the IDL and the CRDL.

d  Estimated value. : :
'UC Not detected at the reported quantitation limit which was raised due to apparent blank contamination,

LJY Reported concentration is between the IDL and the CRDL. Estimated value.

! [

Shaded Values Exceed: 3 Times Maximum BEck"grou‘nd Concentrations for Constituents Aftributable to the Site, .
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WILCOX OIL COMPANY
BRISTOW, CREEK COUNTY, OK
EPA CERCLA ID NO. OKD001010917
TABLE 6-3 —

ENDANGERED AND THREATENED SPECIES
CREEK COUNTY, OKLAHOMA

SPECIES : o FEDERAL STATUS
Bald Eagle _ o Endangered
Interior least tern o - Endangered _
Peregrine falcon Endangered - _
Piping plover - Threatened
Cerulean warbler Category 2 Candidate' -
Loggerhead shrike - Category 2 Candidate B
Prairie mole cricket - ‘Category 2 Candidate
Arkansas River speckled chub =~ Categoty 2 Candidate
Texas horned lizard o Category 2 Candidate )
Western Snowy plover Category 2 Candidate
Fissa sedge (Carex fissa) Category 2 Candidate _

Notes: - : B == ST B .=t
1. Category 2 - Species needs additional study to determine whether it should be listed as Endangered or

Threatened.
2. Source: Reference 1
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TABLE 6-2 (Continued)
Wileox Oil Company (CERCLIS ID OKD0001010917)
Sediment Sampling Results Above Background Concentrations

Background . )
Concentration Characterization Sample Concentrations
Station SED-10
Sample SED-10 Left Left Left Left
3 Times Date 11/19/96 Blank On 1 tank On Blank On Blank On
Maximum | Maximum { QCType Normal Purpose Purpose Purpose Purpose
Analyte ' Background | Background || Depth 0.0'-0.5
Metals
Copper (mg/kg) ND | eeemeee 19 L
Lead {(mg/kg) 6 18 1§ W
Magnesium {mg/kg) 333 999 254 1L
Zinc (mg/kg) 16 22.8 8.7

L. Reported concentration is between the IDL and the CRDL.
Jv FEstimated value and low biased, Actual concentration may be higher than the concentration reported.

, . [ ! . i I

; rShizded Values Exceed 3 Timés Maximum Backgmund Concentrations for C#nsfituents' Attributable to,the Site.

! i

‘ ! ‘ ! ¢ | ( " . ra
! 3 4 . [ . IWHOLE. £ \ N PERMISS F EPA,
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EXPANDED SITE INSPECTION REPORT S

WILCOX OIL COMPANY
BRISTOW, CREEK COUNTY, OK
EPA CERCLA ID NO. OKD001010917

TABLE 6-4 : -
SUMMARY OF WETLANDS '
DISTANCE FROM A PPE TOTAL
_ WETLANDS TO NEAREST | WETLANDS
_ STREAM SEGMENT TYPE' WETLANDS FRONTAGE | FRONTAGE
Sand Creek PFOIA PPE-3: 3.0 miles _ 0.25 mile
Littie Deep Fork Creek PFOLA PPE-3: 3.0 miles 8.5 miles
Notes: - o
1. PFO1A - Palustrine Forested Broad-Leaved DECldlIOHS Temporanly Flooded B
2. Source: Reference 20 - - ’ ) T
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SECTION 7
SOIL EXPOSURE

Soil exposure is another potential route of exposure to hazardous substances attributable to the site.
The discussion in this section focuses on the important soil exposure factors such as soil type, area
of contamination, accessibility and the likelihood of exposure, and the potential targets.

7.1 SURFICIAL CONDITIONS =~ B } S

Information regarding the surficial conditions at the site is summarized in this section.

7.1.1 Soil Tyvpe : - -

Based on the soil survey for Creek County, the site contains severdl soil series: the Stephensville
and Darnell fine sandy loams, sloping and gently slopmg, the Verdigris silt 1oam, and Oﬁ-waste

Land (Reference 22). Soils are described by the soil ...:vey as follows: - LT

. The Stephensville and Damell fine sandy loams cover the majority of the site.
These soils consist of shallow to moderately deep upland soils developed over
reddish-yellow to red sandstone or interbedded sandstone and sandy shale. Runoff
is slow to moderate, but internal drainage is moderate to rapid.

. The Verdigris silt loam is located in the southwestern portion of the site, along Sand
Creek. These soils occupy the flood plains of streasiis and are moderately well
drained; however, they are flooded occasionally to frequently. Parent material
consists of slightly acid to weakly alkaline alluvial sediments washed from soﬂs of
the prairies.

. Oil-waste Land has been mapped in areas throughout the site, occurring in tank
farm and refinery equipment aréas. The areas mapped in this misceilaneous land
type have been practically ruined for agricultural use by oil and sait-water waste
from oil wells. They are more or less guilied and eroded and are almost barren of
vegetation. They range in size from one acre to several acres.

The Stephensville and Darnell fine sandy loam series and the Verdigris silt loam are the soils most
likely associated with the site prior to being impacted by oil field activities (Reference 1).

7.1.2 Areas of Contamination
Based on the analytical results described in Section 4, several on-site areas of contaminated soils

were identified. Refer to Section 4 for a discussion on characterization of contaminated soils as a
source.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON. INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR
DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS. WRITTEN PERMISSION OF EPA. -

ares:46065626:0600. rpt{bmm) ) 7 7-1




7.2 LIKELIHOOD OF RELFASE

Important factors related to the likelihood of exposure to an area of ¢ contammated soil at the site are
presented in the following subsections..

7.2.1 Aftractiveness of theSite @~

Sources at the site are located in a pasture that is not used for pubhc recreatlon and therefore has a
low attractiveness: : : : 3

7.2.2 Site Accessibility

The site is fenced and access is restricted. However, Mr. Elias stated that children frequent his
property despite the presence of fences and verbal warnings. The children have reportedly played
in and around the pit and ponds, and Mr. Elias expressed 2 great deal of concern about children
falling into the ponds (Reference 2). ;

7.2.3 Soil Analytical Results from Previous [nvestigations

Based on file information provided to WESTON by EPA no soil sampling has been conducted as
part of previous investigations.

7.2.4 ESI Soil Sampling and Analytical Results .

As discussed in Sections 3 and 4, 11 soil samples {(SS-01_through SS-08, SS-11 through §§-13)
were collected in an effort to characterize and document the presence of hazardous substances in
soils at the site. Two samples (SS-08, SS-13) were collected as field duplicates for quality
assurance/quality control (QA/QC) purposes. In addition, three soil samples (SS-01 through
55-03) were collected from off-site locations to establish background concentrations of constituents.
The background samples were collected from the same soil series as the site and in areas that
appeared to be undisturbed. In all cases, the soil samples were collected from depths ranging from
0 to 6 inches bgs. The ESI sample locations are shown in Figures 3-1 and 3-2 following the text of
Section 3. Analytical results from the ESI sampling investigation are presented in Table 4-4 of
Section 4. The area of contaminated soils associated with residences could not be determined based
on one or two sample locations. Estimates of areas were made using aenal photoglaphs when
possible; these estimated areas are presented in Table 4-9. '

7.3 SOIL EXPOSURE TARGETS oo S -

The resident population living or working in anarea of soil contamination, the population living

near areas of soil contamination, designated recreational areas, and terrestrial resources such as

agriculture are potential targets of soil exposure. The soil exposure targets 1dent1ﬁed are
summarized in the following sections.
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7.3.1 Resident Population

The resident population is defined ac those persons living or attending school or day care o a
property where site-attributable soil contamination has been documented and whose residence,

school, or day care center is within 200 feet of that contamination. Based on the ESI sampling

results, a resident population of five has been documented for the Wilcox site. This populauon
includes the two people living in the White residence and the three people living in the Lee
residence (References 3 and 9).

7.3.2 Worker Population

The worker population is defined as those persons working on a property with an area of site-
related sources or soil contamination and whose workplace area is on or within 200 feet of the areas
of documented soil contamination.

No workers have workplace areas within 200 feet of the areas of documented soil contamination at
the Wilcox site. : - .

7.3.3 Nearby Population

The nearby population includes those persons who live within one mile of areas of soil

contamination attributable to the site. Those persons in houses, schools, or day care facilities
within one mile of the site have been considered part of the nearby population. The nearby
population was estimated using the EPA Geographic Exposure Modeling System (GEMS) database,
1990 Census information, and a house count conducted during the 1994 PA (Reference 1). The
population distribution around the site is summarized in Table 7-1._

7.3.4 Sensitive Environments

Terrestrial sensitive environments include national parks and preserves, federal wilderness areas,
terrestrial habitats for federal- and state-designated endangered or threatened species, and other

nationai- and state-designated areas important fo the maintenance of unique biotic commumues- No

terrestrial sensitive environments were identified within areas of soil contamination.

7.3.5 Resources = =

Resources associated with the soil exposure pathway may include commercial agriculture,

commercial silviculture, commercial livestock production or grazing, and major or designated
recreational areas. No resources have been identified in areas of observed contamination.

7.4 1L SURE CONCLUSIONS

WESTON collected a total of 11 soil samples from various areas on site and from off-site locations
in order to characterize contaminant levels in site soils. The following conclusions can be drawn -

from the soil data from these samples:
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. As discussed in Section 4, a number of areas at theWilcox site were identified as
areas of soil having concentrations of site-related constituents at concentrations
greater than three times maximum background levels. Both inorganic and organic
constituents were detected; these include TPH, lead, mercury, zinc, acetone, and

semivolatile organics. ’ _ -

. The area of contaminated soils associated with residences could not be adequately
determined based on the one or two sample locations; however, the presence of
hazardous substances has been established and determined to be attributable to th
site. : : —es e

. Five people live in areas of soil contamination related to the Wilcox site. A nearby -
population has been established for the site. No resources or terrestrial sensitive )
environments have been identified for the site. -

. The areas of soil contamination occur in fenced sections of the site (corresponding to
prcperty divisions). However, children frequently trespass in the eastern portion of
the site, where areds of contaminated soil and wastes exist. These areas may
therefore pose a potential threat to human health.
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EXPANDED SITE INSPECTION REPORT

WILCOX OIL COMPANY
BRISTOW, CREEK COUNTY, OK
EPA CERCLA ID NO. OKD001010917 =

TABLE 7-1
NEARBY POPULATION
DISTANCE INTERVAL (miles) | ESTIMATED POPULATION | REFERENCE
On-Site s L2
0to % s 1,2
Yeto Y% 7 w95 1
Yito 1 s 1
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SECTION 8
AIR PATHWAY

The discussion in this section of the report focuses on the air pathway, another potential route of
hazardous substance migration from the site. Atmospheric conditions, the likelihood of release to
air, and potential air pathway targets are identified below. - ; B -

8.1 RO 1CAL INFORMATI S s

The prevailing wind direction changes seasonally; wind roses are provided in Reference 23.
Information concerning rainfall in the region is presented in Subsection 5.2.3 of this report.

8.2 LIKELIHOOD OF RELEASE -

Information concerning the likelihood of a release to the air pathway is presented in this subsection.

8.2.1 Air Sampling Results from Previous Investigations

No analytical data for the air pathway are known to exist. =~ . ' ,
8.2.2 ESI Air Quality Samplin and Analytical Results = .

Quantitative air sampling was not completed as part of the ESI. However, WESTON did perform
air monitoring of the breathing zone during the site reconnaissance and sampling visit using an
organic vapor analyzer (OVA) and miniature Réaltime Aerosol Meter (mini-RAM). The mini-
RAM was used to monitor for particulate concentrations in the air. = Conditions requiring an
upgrade in the level of personal protective equipment were not encountered by the field team. No
sustained particulate concentrations or organic vapor readings above background levels were
encountered in the breathing zone during site activitiés (Reference 1). However, elevated OVA
readings were detected in sample holes where wastes were disturbed.

8.3 AIR PATHWAY TARGETS = = = _ —

The population, resources, and sensitive environments within 4 miles of the site are potential targets
of a release of hazardous constituents to the air pathway. The targets 1dentlﬁed for the air pathway
are dlscussed in the following sections. -

8.3.1 Population Within 4 Miles . . ' o

Using GEMS, 1990 Census data, and a house count performed during the 1994 PA, the population
residing within approximately 4 miles of the site was estimated (Reference 1). This popuiation is
summarized in Table 8-1.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON. INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR
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8.3.2 Sensitive Environments
No sensitive environments have been identified on-site (Reference 1)..

8.3.3 Resources __ o

Resources associated with the air migration pathway may include commercial agriculture,
commercial silviculture, and major or designated recreational areas within 2 mile of a source at the
site. No resources have been identified on or near the site (Reference 1).

8.4 AIR PATHWAY CONCLUSIONS

a o — - - -

No releases of hazardous substances to the air pathway have been documented and the site is
inactive. The nearby population is small. However, a release to the air pathway is of some
concern since numerous sources exist on site, five people live near documented areas of soil
contamination, and trespassing children have been seen playing in and near areas of documented
contamination.
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EXPANDED SITE INSPECTION RE?ORT

WILCOX OIL COMPANY
BRISTOW, CREEK COUNTY, OK
EPA CERCLA'ID NO. OKD001410917

TABLE 8-1
POPULATION WITHIN 4 MILES

DISTANCE INTERVAL (miles) ESTIMATED POPULATION | REFFRENCES

On-Site 3 2,11
Otol 57 1,2, 11
Vato Y4 493 I

Yato | t.836 I

lto2 ' 2.691 I

2t03 . 1.017 I

3to4 517 1
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SECTION 9
CONCLUSIONS

site covers approximately 98 acres and is the locatlon of an mactwe oil reﬁnery and tank farm

Refining began at the site during the 1920s and ended in the 1960s. The site is also bordered on the
northwest and west by former refineries. The site includes remnants of an inactive refinery, pits,
ponds, and a number of circular berms that surround tank bottoms. High concentrations of metals,

volatile and semivolatile organic compounds, and TPH have been detected in on-site sources.

Concerns associated with the migration and exposure pathways are summarized as follows:

. As discussed in Section 5, a release to the groundwater pathway has not been
documented but is of major concern. - No groundwater samples were coIlected as
part of this ESL.. The population immediately north of the site are on private wells
that produce from a shallow aquifer. In addition, the site overlies a potential
recharge zone for an aquifer that is used for public drinking water supply.

. As discussed in Section 6, a release to the surface water pathway has been

documented. Elevated levels of copper and lead have been detected in sediment
samples collected from Sand Creek. Sand Creek and Little Deep Fork Creek are

used for limited recreational fishing. Downstream of documented contamination are

wetlands frontages in Sand Creek and Little Deep Fork Creek.

. As discussed in Section 7, elevated concentrations of inorganic and organic

constituents have been documented in the surface soils on-site. A resident
population of five has been established for the site. ~Although the site is not used for
recreational activities, children frequently trespass in areas of 5011 contamination.
No one works on the site.

. As discussed in Section 8, a release to the air pathway has not been documented.
The site is inactive and the nearby population is low. However, five people live
on-site near sources of hazardous substances, and children frequently trespass in
areas of documented contamination. -
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Table 4-2
Wilcox Qil Company (CERCLIS ID OKD0001010917)
Sampling Station Descriptions and Rationales

Station . ] Sample
Ideatification/Type Description Rationale Identification/QC Type
GW-01 Low concentration groundwater To characterize and document GW-01
Background | sample collected from a well located | background levels of constituents in Normal
upgradient of the site. .. {groundwater. L
GW-02 Low concentration groundwater To characterize and document GwW-02
Background |sample coilected from a well located |background levels of constituents in Normal
upgradient of the site, - | groundwater. o
GW-03 Low concentration groundwater To characterize and document the GW-03
Characterization {sample uiiected from a well located | presence of hazardous constitaents in Normal
on-site. . | gromndwater.
GW-13
Duplicate
GW-04 Low concentration groundwater To characterize and document the GW-04
Characterization |sample collected from a well located | presence of hazardous constituents in Normal
on-site. groundwater.
GwW-14
Duplicate
GW-05 Low concentration groundwater To characterize and document the GW-05
Characterization |sample collected from a well located | presence of hazardous constituents in Normal
on-site. groundwater.
GW-06  |Low concentration groundwater To characterize and document the GW-06 .
Characterization |sample collected from a well located | presence of hazardous constituents in Normai
on-site. groundwater. ;
GW-07 Low concentration groundwaier To characterize and document the GW-07
Characterization | sample collected from a well located | presence of hazardous constituents in Normal
on-site. . groundwater.
GW-08 Low concentration groundwater To characterize and document the GwW-08
Characterization |sample collected from a well focated | presence of hazardous constituents in Normal
on-site. — groundwater.
GW-09 Low concentration groundwater To characterize and document the GW-09
Characterization |sample collected from a well located | presence of hazardous constituents in Normal
on-site. groundwater.
GW-10  |Low concentration groundwater To characterize and document the GW-10
Characterization |sample collected from a well located | presence of hazardous constituents in Normal
on-site. groundwater.
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Table 4-2 (Continued)
Wilcox Oil Company {(CERCLIS ID OKD0001010917)
Sampling Station Descriptions and Rationales
Station o ) Sampie
dentification/Type Description Rationale Identification/QC Type
GW-11 Low concentration groundwater To characterize and document the GW-11
Characterization |sample collected from a well located | presence of hazardous constituents in Normal
on or near the site. groundwater.
GW-12 Low concentration groundwater To characterize and document the GW-12
Characterization |sample collected from a well located | presence of hazardous constituents in Normal
on or near the site. groundwater.
GW-15 Field biank sample collected in the Field blank sample for quality GW-15
Field QA/QC . {field using deionized water. asSUrance purposes. Field Blank
SED-01 Low concentration sediment sample | To document a background levels of SED-01
Background |collected from Sand Creek, west of constituents in the surface water Normal
S.H. 66 and upstream of the PPE, pathway. )
SED-02 Low concentration sediment sample | To document background levels of SED-02
Background  |collected from Sand Creek, west of constituents in the surface water Normai
S5.H. 66 and upstream of the PPE. pathway.
SED-03 Low concentration sediment sample  { To document background levels of SED-03
Background |collected from Sand Creek, east of constituents in the surface watér Normal
5.H. 66 and upstream of the PPE, pathway. )
SED-04 Low concentration sediment sample | To document a release of SED-04
Characterization |collected from an on-site pond and site-attributable hazardous constituents Normal
potential wetland. to the surfaoe water pathway.
SED-05 Low concentration sediment sample | To documcnt a release of ] SED-05
Characterization |collected from an on-site pond and site-attributable hazardous constituents Normal
potential wetlands. . to the surface water pathway.
SED-06 Low concentration sediment sample |} To document a release of SED-06
Characterization | collected from Sand Creek, at the PPE. | site-attributable hazardous substances Normal
to the surface waier pathway.
SED-07
Duplicate
SED-03 Low concentration sediment sample | To document a release of SED-08
Characterization | collected from Sand Creck, site-attributable hazardouns substances Normal
approximately 0.5 mile downstream of | fo the surface water pathway.
the PPE. :
SED-09 Low concentration sediment sample | To document a release of SED-09
Characterization |collected from Sand Creek, site-attributable hazardous substances Normai
approximately 6.75 mile downstream [to the surface water pathway.
of the PPE.
THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. [T SHALL NOT BE RELEASED OR DISCLOSED TN WHOLE OR IN PART
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Table 4-2

(Continued)

Wilcox Qil Company (CERCLIS ID OKD0001010917)
Sampling Station Descriptions and Rationales

Station L . Sample
Weatification/Type Description Rationale Identification/QC Type
SED-10 Low concentration sediment sample | To docament a release of . SED-10
Characterization |collected from the Little Deep Fork site-attributable hazardous substances Normatl.
Creek, just past the confluence of Sand | to the surface water pathway,
Creek,
Ss-01 Low concentration soil sample To characterize background levels of §8-01
Background |collected from the yard of an off- sxte constituents in soils. . Normal
residence. - )
55-02 Low concer.ration soil sample To characterize background levels of S5-02
Background {collected north of and outside the constituents in soils. Normal
influence of the site,
S8-03 _ | Low concenrtration soil sample To document the background levels of S5S8-03
Background |collected from an undisturbed arca . constituents in soils. Normal
: east of the site.
55-04 Low concentration soil sample . | To document the presence of 38-04
Characterization |collected from the yard of the Sampley hazardous constituents in surface soils. Normal
residence. o o
S5-05 Low concentration soil sample To document the presence of 8805 __
Characterization | collected from the yard of the White | hazardous constituents in the surface Normal
residence. L . - |soils.
$5-06 Low concentration soil sample To document the presence of SS-06 )
Characterization | collected from barren area in the hazardous counstituents in surface soils. Normal
southern portion of the White's
property.
8807 Low concentration soil sample To document the presence of 58-07
Characterization |collected from an on-site residential | hazardous constituents in surface soils. Normal
property.
S58-08
Duplicate
S§5-09 Low concentration soil sample To document the presence of 55-09
Characterization | collected from an on-site residential | hazardous constituents in surface soils. Normal
property.
"S§S-10 _ {Low concentration soil sample To document the presence of S8-10
Characterization |collected from an on-site residential | hazardous constituents in surface soils. Normal
property.
§8-11 Low concentration soil sample To characterize and document the §8-11
Characterization | collected from an on-site residential | presence of hazardous constituents in Normal
property. on-site soils. _.
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Table 4-2 (Continued)
Wilcox Qil Company (CERCLIS ID OKD0001010917)
Sampling Station Descriptions and Rationales

Station . . Sample
Identification/Type Description Rationale Identification/QC Tipe
§§-12 Low concentration sample collected | To characterize and document the S8-12
Characterization jfrom a residential property. presence of hazardous constituents in Normal
on-site soils. .
S$8-13 Low concentration sample collected | To charactenize and document the §§8-13
Characterization |from a residential property. presence of hazardous constituents in Normal
soils.
55-14 Low concentration sample collected | To characterize and document the S55-14
Characicrization | from a fesidential property. presence of hazardous constituents in Normal
soils,
S§8-15 Low concentration sample collected |To characterize and document the §88-15
Characterization | from an on-site residential property. | presence of hazardous constituents in Normal
on-site soils.
88-16
Duplicate
§8-17 Low concentration sample collected | To characterize and document the 558-17
Characterization |from an on-site residential property. | prescnce of hazardous constituents in Normal
on-site soils.
S§S-18 Low concentration sample collected | To characterize and document the S8-18
Characterization |from an on-site residential property. | presence of hazardous constituents in Normal
on-site soils.
55-19 Low concentration sample collecied | To characierize and document the S5-19
Characterization |from a residential property. presence of hazardous constituents in Normmal
surface soils.
$S-20 Low concentration sampie collected | To characterize and document the 88-20 .
Characterization |from a residential property. presence of hazardous constitnents in Normal
surface soils.
Ws-01 High concentration waste sample To characterize and document the WC-01
Characterization |collected from Pond 1. presences of hazardons constituents in Normal
the pond.
WS-02 High concentration waste sample To characterize and document the WS-02
Characterization | collected from Pond 1. presences of hazardous constituents in Normal
' the pond. )
WS-03 High concentration waste sample To characterize and document the w503
Characterization | collected from Pond 2. presences of hazardous constituents in Normal
the pond.
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Table 4-2 (Continued)

Wilcox Oil Company (CERCLIS ID OKD0001010917)

Sampling Station Descriptions and Rationales

Statien

. . Sample
Identification/Type Description Rationale Identification/QC Type
WS-04 High concentration waste sample To characterize and document the WS-04
Characterization |collected from Pond 2. - ——.1 presence of hazardous constituents in Normat
the pond. -
WS-05
Duplicate
WS-06 High concentration waste sample To characterize and document the WS-06
Characterization |collected from Pit. presence of hazardous constifuents in Normat
the Pit. : .
WwS-07 High concentration waste sample To characterize and document the WS-07
Characterization |collected from a leaded tank bottom. | presence of hazardous constituents in Normal
the source. . e
WSs-08 High concentration waste sample To characterize and docement the WS-08 .
Characterization |collected from a leaded tank bottom. | presence of hazardous constituents in Normal
the source. ; -

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOREPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART
WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.

4-17




APPENDIX A

PHOTOGRAPHS

4#.5; .



bwalker


Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Photograph: 1

Wilcox Oil Company

Bristow, OK

OKDO0001010917

04606-056-026-0600

Diane Williams

Joy Ishigo

11/18/96

Background sediment sample SED-01, collected from
Sand Creek, west (upstream) of S H. 66 and site.



Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Photograph: 2

Wilcox Oil Company

Bristow, OK

OKDO0001010917
04606-056-026-0600

Diane Williams

Joy Ishigo

11/18/96

Close-up of SED-01 sediment samples.



Photograph: 3

Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Wilcox Oil Company
Bristow, OK
OKDO0001010917
04606-056-026-0600
Diane Williams

Joy Ishigo

11/18/96

Background sediment sample SED-02, collected
from Sand Creek upstream of SH 66.
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Photograph: 4

Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Wilcox O1l Company

Bristow, OK

OKDO0001010917

04606-056-026-0600

Diane Williams

Joy Ishigo

11/18/96

Sediment sample SED-04, collected from Tributary
lof Sand Creek, north of the site and the Refinery
Road.




Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Photograph: §

Wilcox Oil Company

Bristow, OK

OKDO0001010917

046006-056-026-0600

Diane Williams

Joy Ishigo

11/18/96

Sediment sample SED-03, collected from Sand Creek,
just west of SH 66 bridge.
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Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Photograph: 6

Wilcox Oil Company

Bristow, OK

OKDO0001010917

04606-056-026-0600

Diane Williams

Joy Ishigo

11/18/96

Sediment sample location SED-06/07, collected from
PPE-1 in Sand Creek.



Photograph: 7

Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Wilcox Oil Company
Bristow, OK
OKD0001010917
04606-056-026-0600
Diane Williams

Joy Ishigo

11/18/96

Sediment sample location SED-08, collected
from Sand Creek north of 6th Street bridge.
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Photograph: 8

Site Name: Wilcox Oil Company

Site Location: Bristow, OK

CERCLIS 1ID: OKDO0001010917

Weston Work Order: 04606-056-026-0600

Photographer: Diane Williams

Witness: Joy Ishigo

Date of Photograph: 11/19/96

Description: Sediment sample location SED-09, collected from

PPE-3 in Sand Creek.



Photograph: 9

Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Wilcox Oil Company

Bristow, OK

OKDO0001010917

04606-056-026-0600

Diane Williams

Joy Ishigo

11/19/96

Sediment sample SED-10, collected from Sand Creek,
just south of Highway 16 bridge.



Photograph: 10

Site Name: Wilcox Oil Company

Site Location: Bristow, OK

CERCLIS ID: OKDO0001010917

Weston Work Order: 04606-056-026-0600

Photographer: Diane Williams

Witness: Joy Ishigo

Date of Photograph: 11/18/96

Description: Soil sample SS-06, collected from unvegetated area in

the southern portion of the Whites' property.
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Photograph: 11

Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Wilcox Oil Company

Bristow, OK

OKDO0001010917

04606-056-026-0600

Diane Williams

Joy Ishigo

11/18/96

Unusual soil structure noted in unvegetated area
of White's property (near soil sample station
S$S-06).



Photograph: 12

Site Name: Wilcox Oil Company

Site Location: Bristow. OK

CERCLIS ID: OKDO0001010917

Weston Work Order: 04606-056-026-0600

Photographer: Diane Williams

Witness: Joy Ishigo

Date of Photograph: 08/16/96

Description: View of unvegetated area located in southern portion

of Whites' property.



Photograph: 13
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Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Wilcox Oil Company
Bristow, OK
OKDO0001010917
04606-056-026-0600
Diane Williams

Joy Ishigo

08/16/96

Tank on Whites' property.



Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Photograph: 14

Wilcox Oil Company

Bristow, OK

OKDO0001010917

04606-056-026-0600

Diane Williams

Joy Ishigo

11/18/96

Soil sample location SS-05, collected from Whites'
yard. White residence in background.




Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Photograph: 15

Wilcox Oil Company

Bristow, OK

OKDO0001010917

04606-056-026-0600

Diane Williams

Joy Ishigo

11/19/96

Debris and trash near refinery building ruins on
Whites' property.
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Photograph: 16

Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Wilcox Oil Company

Bristow, OK

OKDO0001010917

04606-056-026-0600

Diane Williams

Joy Ishigo

11/19/96

Discarded rusted drums near refinery building ruins on
White property.



Photograph: 17

rm_ph_Is.frx

Site Name:

Site Location:
CERCLIS 1ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Wilcox Oil Company
Bristow, OK
OKDO0001010917
04606-056-026-0600
Diane Williams

Joy Ishigo

11/19/96

Old refinery buildings on Whites' property.



Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:

Photograph: 18

Wilcox Oil Company

Bristow, OK

OKDO0001010917

04606-056-026-0600

Diane Williams

Joy Ishigo

11/18/96

Soil sample location SS-04, collected from yard of
Sampley residence.



Photograph: 19

Site Name: Wilcox Oil Company

Site Location: Bristow, OK

CERCLIS ID: OKDO0001010917

Weston Work Order: 04606-056-026-0600

Photographer: Diane Williams

Witness: Joy Ishigo

Date of Photograph: 11/18/96

Description: Soil sample SS-12, collected from yard behind First
Assembly of God church.
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Site Name:

Site Location:
CERCLIS ID:
Weston Work Order:
Photographer:
Witness:

Date of Photograph:
Description:
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